Protein kinase A-dependent cooperation between GATA and CCAAT/enhancer-binding protein transcription factors regulates steroidogenic acute regulatory protein promoter activity.
Steroidogenic acute regulatory protein (StAR) is an essential cholesterol transporter in steroidogenic tissues. Hormone-induced StAR expression is regulated through the cAMP-dependent pathway involving activation of protein kinase A (PKA). The StAR promoter contains several conserved DNA regulatory elements. These include binding sites for steroidogenic factor 1, CCAAT/enhancer-binding protein (C/EBP), and GATA transcription factors. Although these elements are important for StAR promoter activity, how the various transcription factors that bind these elements cooperate to confer cAMP responsiveness remains poorly understood. As induction of StAR transcription by cAMP in steroidogenic MA-10 cells does not require de novo protein synthesis, this suggests that all essential transcription factors are present and that posttranslational modifications of the factors are involved. We now report that GATA-4 is phosphorylated in MA-10 cells in response to cAMP and in heterologous CV-1 cells, GATA-4 transcriptional activity is stimulated by PKA. Moreover, we show that GATA-4 and C/EBPbeta directly interact in vitro and in vivo and synergistically activate the StAR promoter in CV-1 cells exclusively in the presence of PKA. As PKA-dependent synergy was also observed with other GATA and C/EBP family members, this transcriptional cooperation may contribute to hormone-stimulated StAR expression in all steroidogenic tissues.